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1. BACKGROUND {#cam42914-sec-0005}
=============

The routine use of contralateral prophylactic mastectomy (CPM) is controversial. There is no consensus on indications for CPM and few national guidelines make outright recommendations for CPM. However, many of the guidelines do discourage CPM for women at average contralateral breast cancer risk (CBC).[1](#cam42914-bib-0001){ref-type="ref"}, [2](#cam42914-bib-0002){ref-type="ref"}, [3](#cam42914-bib-0003){ref-type="ref"} There are few resources to guide physicians on when to recommend a CPM or when to discourage it. Since approximately half of surgeons report some discomfort in performing CPM at some point in their career,[4](#cam42914-bib-0004){ref-type="ref"} it appears prudent to explore physician opinions on indications for CPM. It is also not clear if other subspecialties would make similar recommendations for CPM as surgeons. Newly diagnosed breast cancer patients often have encounters with a variety of physician subspecialties, particularly plastic surgery, prior to making their definitive surgical decisions. Many newly diagnosed patients are seen in the multidisciplinary clinic setting where they have the opportunity to consult with surgeons, medical and radiation oncologists, and/or plastic surgeons shortly after receiving their breast cancer diagnosis. Only one small study has directly queried plastic surgeons,[5](#cam42914-bib-0005){ref-type="ref"} who often play a significant role in local surgical decision‐making, about CPM.

Other controversial topics surrounding CPM, including insurance coverage for CPM and whether CPM should be a quality measure have not been previously addressed in other studies. It is not clear how often insurance companies deny coverage for CPM. Lastly, with a renewed focus on quality and value‐based care, many hospitals have focused on more extensive surgical procedures and their complication rates. Studies have shown that CPM with and without reconstruction surgery increases complication rates compared to unilateral mastectomy[6](#cam42914-bib-0006){ref-type="ref"}, [7](#cam42914-bib-0007){ref-type="ref"}, [8](#cam42914-bib-0008){ref-type="ref"} and can also impact timely care.[9](#cam42914-bib-0009){ref-type="ref"}, [10](#cam42914-bib-0010){ref-type="ref"} These factors have called into question whether CPM should be a quality measure tracked by hospitals or even medical societies.

To understand physician\'s recommendations for CPM and their opinions on insurance coverage and whether CPM should be a quality measure, we conducted a cross‐sectional survey of physician specialties from a network of breast centers that have been accredited by the National Accreditation Program for Breast Centers (NAPBC). The NAPBC accredits breast centers that fulfill established standards of care and NAPBC accreditation has been shown to improve performance with certain breast specific quality measures.[11](#cam42914-bib-0011){ref-type="ref"} The NAPBC is made up of academic and community breast centers across all regions of the United States making our findings generalizable across many types of breast center practices in the United States. The diversity of the centers included in this study enabled us to assess whether opinions on CPM vary by physician demographics or practice factors in a comprehensive fashion across multiple breast centers. These findings provide timely and relevant novel information that has not been previously reported.

2. METHODS {#cam42914-sec-0006}
==========

2.1. Study design and participants {#cam42914-sec-0007}
----------------------------------

A multidisciplinary, physician‐based survey was designed specifically for breast centers accredited by the National Accreditation Program for Breast Centers (NAPBC). The survey was distributed to NAPBC accredited centers, and if completed, would fulfill one of three annual quality improvement (QI) projects that was required (as per Standard 6.1) for accreditation. In order to have a balanced composition of physician specialties, the instructions stipulated that each NAPBC center had to return the completed survey from one of each physician subspecialties: medical oncology, radiation oncology, surgery (general or surgical oncology), and plastic surgery. Centers that returned completed surveys from a minimum of three of the four specialties were given credit for the QI project and all duplicate surveys were excluded. This study was approved by the Institutional Review Board at the corresponding author\'s institution.

2.2. Response rate {#cam42914-sec-0008}
------------------

The survey was distributed to the all NAPBC breast centers across the United States that were accredited at the time of initiating this study. Physician response rates were calculated by multiplying the number of centers by the required number of physician surveys per center (4 × number of centers) for the denominator, and total surveys returned minus duplicate surveys for the numerator. Facility response was calculated as the number of centers that participated in the survey divided by the total number of centers the survey was sent to. Duplicated surveys or surveys missing over 50% of responses were discarded.

2.3. Development of the survey {#cam42914-sec-0009}
------------------------------

Question topics were initially developed by investigators (list initials in parenthesis: (KY, RB, JC, SK)) The University of Chicago Survey Lab, who was then given these topics, conducted conversational interviews with three surgeons, one medical oncologist and one radiation oncologist to develop questions for the survey questionnaire. These interviews helped the Survey Lab determine which indications for CPM were most pertinent, and in order to exclude nonuseful questions and to ensure that the wording and order of the questions was without bias. The survey was then a 34 item ad hoc questionnaire that covers physician opinions and perceptions of insurance coverage for CPM, whether CPM should be a quality measure and indications for CPM (See Appendix [S1](#cam42914-sup-0001){ref-type="supplementary-material"} for a copy of the survey).

2.4. Physician and facility characteristics {#cam42914-sec-0010}
-------------------------------------------

Self‐reported data from each physician on specialty, gender, age, years in practice, and number of patients with breast disease seen per week were collected. Location of physician practice was aggregated into Northeast, Midwest, South, and West regions of the country. Affiliation with a medical school was recorded for each facility.

2.5. Insurance coverage for CPM {#cam42914-sec-0011}
-------------------------------

To gauge physician opinions of insurance coverage for CPM, we asked physicians to categorically classify their opinion on indications for coverage (ie, favor coverage, neutral, oppose coverage) for five clinical scenarios and for "all cases" or "no cases." Physicians were also asked if an insurance company had ever denied coverage for CPM for any of their patients.

2.6. CPM as a quality measure {#cam42914-sec-0012}
-----------------------------

To determine opinions on whether physician specific rates of CPM should be a quality measure, physicians were asked if CPM rates should be added as a quality measure for hospitals and medical societies. Responses were recorded as Yes (definitely/probably yes, definitely/probably no, no opinion).

2.7. Indications for CPM {#cam42914-sec-0013}
------------------------

To determine when physicians felt CPM was indicated, we presented reasons for recommending CPM based on patient preference, hereditary factors, and patient age. Physicians were asked if they felt CPM was indicated (strongly indicated, strongly discouraged, neither indicated nor discouraged) for these reasons. Questions are listed in the Supplement.

2.8. Statistical analysis {#cam42914-sec-0014}
-------------------------

Survey respondents were categorized by self‐reported physician type. Survey responses were summarized using descriptive statistics. Physician opinion on insurance coverage, CPM as a quality measure, and indications for CPM were stratified by physician type and compared using a chi‐square test. Individual multivariable logistic regression models were performed to identify likelihood to recommend CPM for different clinical scenarios adjusting for physician and facility variables. A model confined to plastic and breast surgeons was performed to determine associations between physician and facility variables and recommendation for CPM. Missing data were excluded from analysis. All statistical analyses were performed using SAS 9.4 (SAS Institute Inc, Cary, NC). A value of *P* \< .05 was considered statistically significant.

3. RESULTS {#cam42914-sec-0015}
==========

The survey was distributed to 603 NAPBC centers, of which 382 replied, for a facility response rate of 63.3%. Subtracting 46 duplicate surveys, there were a total of 1226 physicians who completed the survey from these centers, for a physician response rate of 50.8%.

3.1. Demographic characteristics of the physicians and facilities {#cam42914-sec-0016}
-----------------------------------------------------------------

Table [1](#cam42914-tbl-0001){ref-type="table"} shows demographic characteristics of the physicians responding to the survey. The subspecialties comprising the physician cohort consisted of 300 medical oncologists (24.5%), 316 radiation oncologists (25.8%), 248 plastic surgeons (20.2%), and 322 surgeons (26.3%). Their median years in practice were 14 years (range 0‐45 years).

###### 

Demographic factors of the physicians

                                                                                N            \%
  ----------------------------------------------------------------------------- ------------ -------
  *Physician Characteristics (*N* = 1226)*                                                   
  Practice medicine as a                                                                     
  Medical oncologist                                                            300          24.47
  Radiation oncologist                                                          316          25.77
  Plastic or reconstructive surgeon                                             248          20.23
  Surgeon                                                                       322          26.26
  Other                                                                         9            0.73
  Unknown                                                                       31           2.53
  Years in Practice, median (range)                                             14 (0‐45)    
  \<5                                                                           168          13.70
  5‐9                                                                           212          17.29
  10‐15                                                                         236          19.25
  16‐20                                                                         166          13.54
  \>20                                                                          398          32.46
  Unknown                                                                       46           3.75
  Number of patients with breast disease seen per week over the past 3 months                
  \<10 patients/week                                                            326          26.59
  10‐29 patients/week                                                           445          36.30
  30‐49 patients/week                                                           207          16.88
  \>50 patients/week                                                            205          16.72
  Unknown                                                                       43           3.51
  Gender                                                                                     
  Male                                                                          639          52.12
  Female                                                                        543          44.29
  Other                                                                         3            0.24
  Unknown                                                                       41           3.34
  Age (years), median (range)                                                   49 (31‐80)   
  30‐39                                                                         202          16.48
  40‐49                                                                         399          32.54
  50‐59                                                                         339          27.65
  60‐69                                                                         188          15.33
  \>70                                                                          21           1.71
  Unknown                                                                       77           6.28
  *Facility Characteristics (*N* = 383)*                                                     
  Location                                                                                   
  Northeast                                                                     87           22.72
  Midwest                                                                       121          31.59
  South                                                                         122          31.85
  West                                                                          51           13.32
  International                                                                 1            0.26
  Unknown                                                                       1            0.26
  Affiliated with Medical School                                                             
  No                                                                            336          87.73
  Yes                                                                           46           12.01
  Unknown                                                                       1            0.26
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3.2. Physician opinions on insurance coverage for CPM {#cam42914-sec-0017}
-----------------------------------------------------

Overall, 220 (22.8%) physicians stated that an insurance company denied coverage for CPM for at least one of their patients; this denial rate was highest in the South (n = 83, 26.8%) and West (n = 39, 27.9%) regions of the country and lowest in the Northeast region (n = 36, 15.6%). Figure [1](#cam42914-fig-0001){ref-type="fig"} details physician opinions on insurance coverage for CPM. Most (n = 1036, 92.2%) felt that insurance should cover CPM for patients with higher than average CBC risk but for patients with average contralateral risk only 520 (46.6%) favored insurance coverage. There were statistically significant differences in opinions on insurance coverage by physician type. Within the physician subspecialties, 98 (34.0%) of medical oncologists, 86 (28.3%) of radiation oncologists, 167 (75.6%) of plastic surgeons, and 169 (55.6%) of surgeons favored insurance coverage for woman at average CBC risk (Appendix Table [S1](#cam42914-sup-0001){ref-type="supplementary-material"}). The percentage of physicians favoring insurance coverage in all cases was 148 (63.8%) of plastic surgeons, only 57 (21.2%) (n = 57) of medical oncologists and 49 (17.5%) of radiation oncologists.

![Physician opinion on insurance coverage for contralateral prophylactic mastectomy](CAM4-9-3088-g001){#cam42914-fig-0001}

3.3. Physician opinions on whether CPM should be a quality measure {#cam42914-sec-0018}
------------------------------------------------------------------

Physicians were asked if physician specific CPM should be added as a quality measure by hospitals and medical societies (Figure [2](#cam42914-fig-0002){ref-type="fig"}). Approximately 35%‐40% of all physicians felt CPM should be a quality measure tracked by hospitals or medical societies. A significantly higher proportion of medical and radiation oncologists compared to plastic or breast surgeons felt physician specific rates of CPM should be added as a quality measure by hospitals and medical societies.

![Proportion of physicians that felt contralateral prophylactic mastectomy should be a quality measure](CAM4-9-3088-g002){#cam42914-fig-0002}

3.4. Physician opinions when CPM is strongly indicated vs discouraged {#cam42914-sec-0019}
---------------------------------------------------------------------

The three main indications for CPM were (a) *BRCA* carriers, (b) male breast cancer, or (c) presence of germline mutations. The top 3 reasons to discourage CPM were (a) patient has average CBC risk, (b) locally advanced breast cancer, and (c) desire to have CPM many years after the original surgery (Figure [3](#cam42914-fig-0003){ref-type="fig"}). Responses to indications were stratified by physician type (Appendix Figure [S1](#cam42914-sup-0001){ref-type="supplementary-material"}), demonstrating that plastic surgeons were significantly more likely to feel that CPM was strongly indicated in most scenarios compared with other physician subspecialties.

![Proportion of physicians who felt that contralateral prophylactic mastectomy was strongly indicated or discouraged](CAM4-9-3088-g003){#cam42914-fig-0003}

3.5. Independent physician factors associated with recommendation for CPM {#cam42914-sec-0020}
-------------------------------------------------------------------------

Multivariable analysis of physician and practice factors was performed to determine independent factors associated with surgeon recommendation for CPM. Models were run for the following clinical scenarios: patient wishes to avoid future imaging and biopsies, patient has cancer recurrence anxiety, patient has concerns about symmetry, patient has family history, patient young age, patient is at average CBC risk, and patient has a locally advanced breast cancer. The only independent physician factor associated with recommending CPM for all the aforementioned scenarios was physician type. Compared to other physician types, plastic surgeons were significantly more likely to feel CPM was strongly indicated for all the aforementioned reasons (Table [2](#cam42914-tbl-0002){ref-type="table"}). When the model was run including only surgeons and plastics surgeons, the only physician factor found to be significant on multi‐variable analysis was physician gender (Appendix Table [S2](#cam42914-sup-0001){ref-type="supplementary-material"}), such that female surgeon physicians were less likely to feel that CPM was strongly indicated for all the aforementioned reasons than male surgeons.

###### 

Independent physician factors associated with physician opinion on indications for contralateral prophylactic mastectomy

  Clinical scenario                                                              Likelihood to recommend CPM[\#](#cam42914-note-0003){ref-type="fn"}     *P* value
  ------------------------------------------------------------------------------ ----------------------------------------------------------------------- -----------
  Patient wishes to avoid future mammograms or biopsies                          **Plastic surgeon OR 5.6 (95%CI 3.5‐8.8) (Ref: medical oncologist)**    \<.001
  Patient has high cancer recurrence anxiety                                     **Plastic surgeon OR 5.6 (95%CI 3.8‐8.4) (Ref: medical oncologist)**    \<.001
  Patient has concerns about symmetry                                            **Plastic surgeon OR 3.2 (95%CI 2.2‐4.7) (Ref: medical oncologist)**    \<.001
  Surgeon OR 1.5 (95%CI 1.1‐2.2) (Ref: medical oncologist)                       .022                                                                    
  10‐15 years in practice OR 1.7 (95%CI: 1.1‐2.6) (Ref: \<5 years in practice)   .026                                                                    
  Patient has two‐plus first‐degree relatives with breast cancer                 **Plastic surgeon OR 3.6 (95%CI 2.4‐5.3) (Ref: medical oncologist)**    \<.001
  Surgeon OR 0.6 (95%CI 0.4‐0.9) (Ref: medical oncologist)                       .020                                                                    
  Radiation Oncologist OR 0.5 (95%CI: 0.4‐0.8) (Ref: medical oncologist)         .002                                                                    
                                                                                                                                                         
  Suspicious breast cancer family history                                        **Plastic surgeon OR 4.7 (95%CI 3.0‐7.3) (Ref: medical oncologist)**    \<.001
  5‐9 years in practice OR 1.9 (95%CI 1.1‐3.3) (Ref: \<5 years in practice)      .021                                                                    
  West facility location OR 1.7 (95%CI 1.0‐2.9) (Ref: Northeast region)          .043                                                                    
  Under age 40 years old with breast cancer                                      **Plastic surgeon OR 5.3 (95%CI 3.4‐8.4) (Ref: medical oncologist)**    \<.001
  Surgeon OR 2.0 (95%CI 1.3‐3.1) (Ref: medical oncologist)                       .003                                                                    
  10‐15 years in practice OR 2.0 (95%CI 1.1‐3.4) (Ref: \<5 years in practice)    .017                                                                    
  Young with ER negative breast cancer                                           **Plastic surgeon OR 7.9 (95%CI 4.9‐12.7) (Ref: medical oncologist)**   \<.001
  10‐15 years in practice OR 1.9 (95%CI 1.1‐3.3) (ref: \<5 years in practice)    .033                                                                    
  Average risk with unilateral breast cancer                                     **Plastic surgeon OR 8.3 (95%CI 2.4‐29.1) (Ref: medical oncologist)**   \<.001
  Locally advanced breast cancer                                                 **Plastic surgeon OR 3.6 (95%CI 1.9‐6.9) (Ref: medical oncologist)**    \<.001
  Surgeon OR 0.4 (95%CI 0.1‐0.9) (Ref: medical oncologist)                       .035                                                                    

Abbreviation: CPM, contralateral prophylactic mastectomy.

Multivariable model adjusting for physician type, gender, years in practice, number of patients seen per week, facility location, and practicing at a facility with a medical school affiliation.
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4. DISCUSSION {#cam42914-sec-0021}
=============

Our study is the first large‐scale assessment of physician opinions on controversial issues regarding CPM. Physicians of different subspecialties were queried on their opinions on insurance coverage, CPM as a quality measure and indications to recommend CPM. Over 1200 physicians from 383 NAPBC‐accredited breast centers across the country participated in the study with an approximately 60% response rate from these centers. There was consensus that CPM is indicated for *BRCA* carriers and other pathogenic mutations but not indicated for those at average CBC risk. There was consensus that insurance should coverage CPM for BRCA carriers and approximately half felt insurance should cover CPM for women at average CBC risk. Likewise, less than half of physicians endorse CPM as a quality measure for hospitals or medical societies. These findings can guide discussions on CPM, particularly when to recommend or not recommend CPM and whether it is worthwhile to pursue CPM rates as a quality project at the individual hospital or center.

Many of our findings are consistent with other studies that have examined surgeon opinion on indications for CPM,[4](#cam42914-bib-0004){ref-type="ref"}, [12](#cam42914-bib-0012){ref-type="ref"}, [13](#cam42914-bib-0013){ref-type="ref"} however, a notable finding from our study was the difference in CPM recommendations among the physician subspecialties. Plastic surgeons were significantly more likely to recommend CPM than other physician specialties for nearly every clinical scenario. In some cases they were almost eight times as likely to recommend CPM than other physician subspecialties. These findings are not surprising given that a recent survey of American Society of Plastic Surgeons showed that only 18% felt uncomfortable with a patient\'s choice to have CPM[5](#cam42914-bib-0005){ref-type="ref"} in contrast to a survey of breast surgeons that showed 50% were uncomfortable performing CPM.[4](#cam42914-bib-0004){ref-type="ref"} These findings are significant since the majority of patients who undergo CPM undergo reconstruction[14](#cam42914-bib-0014){ref-type="ref"} and therefore are consulting with plastic surgeons about the pros and cons of unilateral mastectomy with or without CPM. Our findings demonstrate the wide disparity in physician opinions for CPM and why any future interventions in CPM decision‐making require involvement of not only surgeons but plastic surgeons as well.

Another interesting finding from our study was physician opinions on CPM as a quality measure. Almost half of radiation and medical oncologists felt physician specific rates of CPM should be a quality measure for hospitals and medical societies but only a quarter of surgeons felt the same way. Although CPM could impact outcomes that are important quality measures such as operative complications or delays in care, it is not clear if this impact is large enough to warrant CPM as a quality measure. Much of the CPM choice is patient driven and instituting CPM as a quality measure could limit patient decision‐making autonomy. Further investigation is needed on this topic.

We also asked physician opinions on insurance coverage for CPM. Although contralateral mastectomy is guaranteed coverage by the federally mandated Women\'s Health and Cancer Rights Act (WHCRA) for symmetry reasons,[15](#cam42914-bib-0015){ref-type="ref"} just under 40% of physicians felt insurance should cover CPM in all cases. Most surprisingly, despite the WHCRA, approximately one fifth of physicians reported that insurance had denied coverage for CPM for at least one of their patients. It will be interesting to see if denials of CPM coverage continue to increase over time with future cost containment measures in our healthcare system.

Some noteworthy findings surfaced when we examined opinions among just plastics and breast surgeons. Female surgeons were anywhere from 30% to 50% less likely to recommend CPM than male surgeons despite their age, or other factors. Interestingly, other studies have shown that CPM rates among female surgeons are higher than male surgeons.[16](#cam42914-bib-0016){ref-type="ref"} These dissimilarities in findings may be related to differences in the era of treatment, as these earlier studies may not be reflecting the current attitudes about CPM, particularly of female surgeons relative to male surgeons. This finding may also stem from male surgeons not wanting to be stereotyped as paternalistic and wanting to respect a woman\'s autonomy in CPM choice. They may also be related to the training and education that female surgeons receive about CPM since female surgeons had higher rates of fellowship training than the male surgeons.

Our data here show that most physicians feel CPM is indicated for hereditary factors despite the lack of robust literature demonstrating a clear survival advantage for CPM. In contrast to other studies, we asked about other hereditary factors besides just *BRCA* carrier status. Physicians felt pretty strong that CPM is indicated for men with breast cancer, women with first degree relatives with breast cancer and for those women with other pathogenic mutations besides *BRCA*. Few studies have examined CBC risk for male patients or male *BRCA* carriers. CBC risk for other non‐*BRCA* mutations is still largely unknown although some studies have shown higher CBC risk for CHEK2[17](#cam42914-bib-0017){ref-type="ref"} and PALB2[18](#cam42914-bib-0018){ref-type="ref"} although not for ATM.[19](#cam42914-bib-0019){ref-type="ref"}, [20](#cam42914-bib-0020){ref-type="ref"} CBC risk for patients having a significant family history is greater than for those patients without a family history[21](#cam42914-bib-0021){ref-type="ref"} although differences are small. Nonetheless, the survival benefit of CPM for patients with higher than average CBC risk has not been well established. Studies in *BRCA* carriers that have shown survival benefit to CPM were retrospective, did not include modern adjuvant therapies for breast cancer and in many cases patients found out they carried a *BRCA* mutation status many years after the original breast cancer diagnosis.[22](#cam42914-bib-0023){ref-type="ref"}, [23](#cam42914-bib-0022){ref-type="ref"} Therefore, it remains largely unknown if CPM really impacts overall survival for patients with increased CBC risk, including *BRCA* carriers who are at the highest CBC risk.

Our study has limitations, in that it was a cross‐sectional survey of physicians and we were not able to determine whether physician recommendations correlated with the actual surgery performed. We conducted a limited set of interviews with physicians so it is possible there are indications for CPM that we have missed. These data represent physician opinions and are not evidence‐based recommendations. In an effort to protect privacy of our accredited centers, demographic characteristics of the centers were not correlated with physician responses. However, our large numbers of centers across the United States and the relatively high response rate suggest that our findings are likely to accurately represent physician opinions of CPM across breast centers around the country.

In conclusion, while physician responses for CPM indications seem to globally include *BRCA* carriers and male breast cancer, there was no universal consensus for other indications for CPM, nor for who should be eligible for insurance coverage. Furthermore, there was no agreement for whether CPM rates would be a worthy quality measure. These findings underscore the complex nature of the decision‐making process for CPM, and given the differences in responses by subspecialty, suggests that future investigations, interventions, and decisions for quality measures should include a multidisciplinary physician team approach.
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